High cost and limited resources of pediatrics renal transplant in low-resource countries limits the number of transplants.
Introduction
The prevalence of renal replacement therapy in children under 19 years of age is 18-100 per million of age related population. 1 The first successful renal transplant was done in 1945 and since then it has been considered the treatment of choice for patients with end stage renal disease. 2 The long-term cost of renal transplant is less than that of the dialysis, particularly when the duration of the therapy is more than 16 months. The estimated cost of conventional dialysis at 40 months is more than 87,000 USD in compare to only 48,000 USD for transplant in 50 months. 3 The cost of renal transplant in Sudan was equivalent to 10 months of hemodialysis.
In developing countries, the prevalence of children kidney transplantation is less than 5 patients per million, due to low resources and minimal support by the governments. The high cost and far distance of specialized center contributes to limited number of transplants. For the same previous reasons, the mortality rate due to end stage renal disease (ESRD)in low-resource area is high. Even those who received transplant cannot maintain their graft due to high cost of post-transplant medication, and in case of rejection only 2% of patients could pay for second graft but no more. 4, 5 Involvement of non-governmental sector in supporting renal transplantation to a level of cost-free service, led to an increase in the number of patients undergoing transplantation and made it more socially acceptable. 4 In Pakistan, the high cost of renal replacement therapy deprived more than 90% of ESRD patients from undergoing treatment, 6 but the collaboration between government and community sector led to availability of free and high quality care for those patients. 7 In health sector, Non-Governmental organizations (NGOs) target specific health problem and deliver comprehensive services to manage it. A NGO delivers health services to vulnerable patients who cannot handle the cost of health care. 8 The efficiency of NGOs in bridging service-delivery gaps, rely on knowledge, proficiency, ability of these institute to tackle and focus on health needs in the community that not covered by the government. 9 In north Darfur state, Sudan, international NGOs provide about 70% of health services through training of healthcare staff, funding and establishment of new health centers. 10 Sadaqaat Charity Organization (SCO) is non-profit, non-political, charity organization. It was established as an initiative in 2002 by Sudanese graduates doing their postgraduate training in USA. In 2012 it was registered officially in the Humanitarian Affairs Commission in Sudan. The vision of the organization is to promote the efficiency of social services in Sudan. SCO works in 4 domains: i) provision of clean water in hardship areas, ii) food service for the needy, iii) improving general education and iv) improving health service. In health, SCO works in improving the health delivery environment by rehabilitating or establishing facilities and provision of needed equipment and supplies; capacity building by training health workers in both knowledge and skills; awareness programs like voluntary blood donation and screening for breast cancer among women. In children with renal failure, SCO provides free dialysis catheters and other consumables and some of the long-term medications. Free transportation to treatment facilities is also provided to needy families. Some of Sadagaats' volunteers tutor these children during their dialysis session so as not to miss academic development.
Soba University Hospital is the only pediatrics renal transplantation center in Sudan. The first pediatrics renal transplant was done in May 2010. The facility has only 2 beds of high dependency unit (HDU) dedicated for pediatrics renal transplant. Many of the transplant recipients were coming from rural areas and they had no place to stay in the city. This led to prolonged hospital stay and blocking the hospital beds. Once hospital stay was protracted, Sadagaat was requested by renal transplant team to help the families by renting apartment close to the hospitals. This used to occur sporadically. After a brain storming session between transplant team and SCO leaders, Sadagaat leadership were convinced to provide 4 apartments on continuous basis to facilitate early discharge of stable patient. This was thought to improve accessibility of the HDU beds and probably shorten the waiting list. To ensure safety and coordination of medical care, Sadagaat hired a registered nurse from the transplant team as a part timer to supervise these children and facilitate early and easy transfer to the hospital whenever it was needed. In this report we are exploring the impact of these simple interventions.
Materials and Methods
This is retrospective study was conducted in January 2018 to determine the role of NGO in improving health care delivery in low resource area. Our inclusion criteria were all pediatric patients with ESRD who received renal transplant at Soba University hospital (Khartoum) and post-transplant care between January 2010 and December 2017. We selected all patients because of limited number of patients. Data was collected from patients' files in the hospital, which included demographic data, duration of dialysis, duration till discharge and some of post-transplant complications. Data was analyzed using Excel software and SPSS statistics 22. We divided the mentioned period (from January 2010 to December 2017) into intervals, each of 6 months. The number of patients who underwent renal transplant surgery was determined in each interval along with mean duration of dialysis, mean days till discharge and number of patients who developed post-transplant complications in each interval. We did a comparison using independent t test between these variables in (January 2010-June 2017) and (July 2017-December 2017). P-value of 0.05 was considered statistically significant. The proposal of this study was approved by Soba Center for Audit and Research. Consent was waived.
Results
Data was collected from 77 pediatric patients with ESRD who received renal transplant at Soba hospital in Khartoum from January 2010 to December 2017. Females and males were 43 (56%) and 34 (44%) respectively. Their age ranged from 8 to 18 years with mean age for male and female of 13.59 year and 13.81 year respectively. The graft for all patients came from related living donor, a significant proportion of 45.9% received allograft from their mothers while the rest received kidney from their fathers, brothers and sisters. The 8 years period was divided into 16 intervals with 6 months in each. The number of patients in each interval is shown in Table 1 .
The number of patients who received renal transplant in each six-month interval between January 2010 and December 2016 ranged from 1 to 6 patients. There was a considerable rise in the number of patients in 2017 with 9 (12.3%) patients and 12 (16.1%) patients who received kidney transplant in the first and second half respectively. Moreover, the number of transplants in the entire 2017 (21(28.7%)) represents the highest rate of transplant in compare to the previous years. This coincided with the facilitation of early discharge to residential apartment, thus improving accessibility of the HDU beds and probably shortening the waiting list. This was associated with sig-nificant reduction in duration of hospital stay as it dropped from 16.36 to 9.92 days (P=0.003) as shown in Table 2 .
Discussion
In developing countries, scarcity of resources is major determinant of service availability and sustainability. In this report we are reflecting on role of NGO in improving health care delivery in low-resource area. SCO participated actively by providing medication and supplies to improve health care for renal transplant patients since the invention of this service. In Sudan, out of all patients with end stage renal failure, only 3.9% had received transplant while about two third received either chronic hemodialysis or had intermittent peritoneal dialysis. 11 Creation of supervised residential home in 2017 helped to increase the number of patients who had renal transplant by 75% compared to 2016. In Pakistan, the collabo- ration between government and community sector led to availability of free and high quality care for renal patients. 7 Similarly in study done in Pakistan by Rizvi et al., the cooperation between government and community organizations in providing free dialysis and renal transplantation led to increase in the number of dialysis and transplant patients from 380 and 103 in 1999 to 1350 and 544 in 2009, respectively. 12 It seems that NOGs interventions are effective in bridging some of gaps in developing countries. The partnership between private and public sectors is needed for better healthcare services delivery regarding renal transplantation. 13 In this report, the transplant team faced bottle-necks repeatedly. This was related to blockage of post-transplant renal beds by patients who developed some complications or required longer observation. Another factor was the inability to discharge some patients who has no accommodation in the city. Sadagaat's intervention is not a new concept in health delivery. This represents implementation of other countries experience in a local context. To make the idea acceptable and matching the local context SCO rented 4 apartments, each with 2 rooms, electricity, water and cleaning services. Each room was dedicated to one family (transplant recipient and one family member). This has increased the number of renal transplants in children without significant complications and might also helped in reducing the risk of acquiring health care associated infection. Creation of home like environment might have had a positive psychological impact of the wellbeing of the patients and their families. Non-governmental organization support of renal transplant is a recognized measure that have potential impact on provision of renal replacement therapy for larger number of patients in need, along with other measures such as development of local transplant program and use of local manufactured drugs and dialysis. 14 Utilization of nurses or health care aid to deliver professional home care is well known method in many countries. 15 This helped to reduce the cost of escalating medical care in acute care facilities. 16 This model of care is used sporadically in Sudan by some medical professional in collaboration with family members. SCO utilized this concept of supervised care in the residential home. This created the opportunity to recognize the medical needs of the residents coupled with professional ability to access and coordinate immediate care at the hospital. Having a professional from the transplant team was based on the assumption that having such a nurse will help to build relation and generate trust between the nurse and the family. Interestingly early discharge from hospital with supervised home care was not associated with significant adverse outcomes. Having a nurse from the same facility might have partially addressed the concern regarding system design. 17 These simple measures led to an improvement in the flow of transplantations and significant reduction in hospital stay from 16.36 to 9.92 days (P=0.003) when comparing the last six months in 2017 and the rest of the period. This almost matched the number of hospitalization days in other countries. 18 A study by Hushie revealed that Partnership between government and community organization can improve service delivery and insure equity to all people in the targeted population. 9 NGOs play an important role in health care support in developing country. Transplant links community organization in UK conducted 10 years project in low resource country in Africa regarding renal transplant in adult and pediatric through continuous visit, skill transfer and monitoring of transplantation unit. They found that all those monitored by the program have made significant improvement toward sustainability but it can only be achieved when continuous financial support is also available. 19 Most of such studies regarding the effect of NGO in renal transplantation were conducted in middle-low income countries.
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Conclusions
Simple interventions by NGOs are reasonable solutions to bridge some of gaps and solve some of health delivery problems. Partnership between governmental and nongovernmental sector is a good strategic method in low-resource area.
